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Rietveld refinement of 4BDMI-Ge, Si -STW
The synchrotron powder diffraction data of 4BDMI-Si,Ge-STW with Ge f =0.5 was indexed in space group P6 1 22 with a= 12.22 and c=30.21 Å. The structure was refined using GSAS 3 under the EXPGUI interface 4 , starting from a model based on our published structure of calcined pure silica HPM-1 5 . This model was modified to have the unit cell parameters given above and Si and Ge initially in equimolar amounts in each tetrahedral site of the framework. Initially, soft restrains were imposed on T-O (T=Si or Ge, 1.675 Å) and O-O (2.730 Å) distances. These distances were derived from the corresponding distances in quartz-type SiO 2 and GeO 2 and averaged to account for a Si/Ge ratio of 1. During the course of the refinement the weight of the restrains was gradually decreased and eventually eliminated. The powder data were corrected for absorption using the empirical equation of Lobanov and alte da Veiga 3 . The background was initially modeled with a shifted Chebyshev polynomial with 14 fixed terms. Towards the end of the refinement these terms were increased to 16 and refined.
After the initial refinement of scale factor, unit cell parameters, Zero and profile coeficients 6 , the tetrahedral and oxygen atoms were allowed to move. Then fluoride was introduced in the D4R.
With regard to the dication, we first attempted to model it as two halves, each half consisting of a dimethylimidazolium rigid body in the main zeolite cavity plus an ethyl satellite able to rotate along the bond linking it to the imidazolium. By constraining the distance between the end ethyl carbon of each half SDA it was expected that the dication could be properly modeled and refined. However, this would require refining 14 parameters of the rigid bodies, whereas only 9 can be refined in GSAS. Attempts to make incremental refinements (cyclically fixing some variables while refining the rest) proved unsuccessful. Additional attempts to refine in space group P6 1 (which has the same systematic absences and could avoid the existence of two symmetrical cations in space group P6 1 22) also failed. We then decided to refine the position and orientation of just a single dication as a unique rigid body, giving up the refinement of rotations around any C-C bond in the linker, and choosing one the conformations observed in the minimization study (see text). This strategy proved successful. The H atoms were not included and, instead, the fractional occupancy factors of each C attached to H was increased to account for the total amount of electrons in the CH, CH 2 or CH 3 groups. Then, the fractional occupancy of each T site by Ge and Si was refined (constrained to sum up to full occupancy), as well as the atom displacement parameters (constrained by type) and background polynomial coefficients. Table S2 provides crystallographic and experimental parameters for the refinement, and the Rietveld plot is shown in Figure S5 and average bonds and angles are provided in Table S6 . 
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